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MOTIVATION & 
OBJECTIVES
3
4Modeling Thermal Protection Systems (TPS)
Simulation of surface temperature
for MSL heatshield
Macroscale Modeling
Full scale material response solvers, using 
volume-averaged techniques to solve 
conservation equations for ablation
Lachaud and Mansour, JTHT 2013
Microscale Modeling
Used to inform material properties and 
material response parameters used in 
macro-scale modeling
X- Ray Microtomography
5
Collect X-ray images of the sample as 
you rotate it through 180°
Use this series of images to 
reconstruct the 3D object
Multiple anglesPenetrating power Courtesy of D. Parkinson (ALS)
Porous Microstructure Analysis (PuMA) software
6
Ferguson, J. C., Panerai, F., Borner, A., & Mansour, N. N. (2018).   
PuMA: the Porous Microstructure Analysis software. SoftwareX, 7, 81-87.
https://software.nasa.gov/software/ARC-17920-1
CT Reconstruction of FiberForm
Challenges in Micro-scale modeling
7
12- ply real 
TPS weave
As NASA moves towards 
woven TPS materials, our 
modeling must adapt
Artificially 
Generated Weave
Formulate, implement and validate:
1. Finite Volume (FV) method to find the 
effective thermal conductivity due to 
anisotropic solid heat conduction
2. Ray Casting method for estimating the 
fiber orientation in CT reconstructions
3. Collision based Monte-Carlo method to 
find the View Factors (VF) to compute 
the effective radiative coefficient
Objectives
8
q = (kc + kr)rT
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SOLID HEAT CONDUCTION
9
Computing the effective thermal conductivity
10
Impose initial linear 
Temperature profile
Ti,j,k =
i
Lx
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Temperature converged 
to Steady State
CGLS
Compute Effective 
Thermal Conductivity!",$%%
Finite Volume Method
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Flux in  =  Flux out
Z zk+1/2
zk 1/2
Z yj+1/2
yj 1/2
Z xi+1/2
xi 1/2
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dxdydz = 0 where q =
24kxx kxy kxzkyx kyy kyz
kzx kzy kzz
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Multi-Point Flux Approximation (MPFA*)
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• Integration carried out inside Control Volume (CV)
• Continuity of flux enforced inside Interaction Volume (IV)
*Ivar Aavatsmark. Multipoint flux approximation methods for quadrilateral grids. 9th International 
forum on reservoir simulation, Abu Dhabi, pages 9–13, 2007.
Transmissibility Matrix
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TB =
⇥
TBPe, T
B
Ne, T
B
Pn, T
B
En
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<latexit sha1_base64="3F WDwE7g5c7l4ho73kacTICuME4=">AAACLnicbZDLSgMxFIY z9VbrrerSTbAILqTMiKAboSgFV6VCb9CZlkyaaUMzF5IzQ hnmidz4KroQVMStj2F6UbT1QMjHf84h+X83ElyBab4YmaXl ldW17HpuY3Nreye/u9dQYSwpq9NQhLLlEsUED1gdOAjWiiQ jvitY0x1ej/vNOyYVD4MajCLm+KQfcI9TAlrq5su2G4qeGv n6Smppp4IvsS2YB+1ap9JNqukJnkD5Gyo/UE5tyfsDcDq1b r5gFs1J4UWwZlBAs6p28092L6SxzwKggijVtswInIRI4FS wNGfHikWEDkmftTUGxGfKSSZ2U3yklR72QqlPAHii/t5IiK /GjvSkT2Cg5ntj8b9eOwbvwkl4EMXAAjp9yIsFhhCPs8M9L hkFMdJAqOT6r5gOiCQUdMI5HYI1b3kRGqdFyyxat2eF0tUs jiw6QIfoGFnoHJXQDaqiOqLoHj2iV/RmPBjPxrvxMR3NGLO dffSnjM8vQfWoBg==</latexit><latexit sha1_base64="3F WDwE7g5c7l4ho73kacTICuME4=">AAACLnicbZDLSgMxFIY z9VbrrerSTbAILqTMiKAboSgFV6VCb9CZlkyaaUMzF5IzQ hnmidz4KroQVMStj2F6UbT1QMjHf84h+X83ElyBab4YmaXl ldW17HpuY3Nreye/u9dQYSwpq9NQhLLlEsUED1gdOAjWiiQ jvitY0x1ej/vNOyYVD4MajCLm+KQfcI9TAlrq5su2G4qeGv n6Smppp4IvsS2YB+1ap9JNqukJnkD5Gyo/UE5tyfsDcDq1b r5gFs1J4UWwZlBAs6p28092L6SxzwKggijVtswInIRI4FS wNGfHikWEDkmftTUGxGfKSSZ2U3yklR72QqlPAHii/t5IiK /GjvSkT2Cg5ntj8b9eOwbvwkl4EMXAAjp9yIsFhhCPs8M9L hkFMdJAqOT6r5gOiCQUdMI5HYI1b3kRGqdFyyxat2eF0tUs jiw6QIfoGFnoHJXQDaqiOqLoHj2iV/RmPBjPxrvxMR3NGLO dffSnjM8vQfWoBg==</latexit><latexit sha1_base64="3F WDwE7g5c7l4ho73kacTICuME4=">AAACLnicbZDLSgMxFIY z9VbrrerSTbAILqTMiKAboSgFV6VCb9CZlkyaaUMzF5IzQ hnmidz4KroQVMStj2F6UbT1QMjHf84h+X83ElyBab4YmaXl ldW17HpuY3Nreye/u9dQYSwpq9NQhLLlEsUED1gdOAjWiiQ jvitY0x1ej/vNOyYVD4MajCLm+KQfcI9TAlrq5su2G4qeGv n6Smppp4IvsS2YB+1ap9JNqukJnkD5Gyo/UE5tyfsDcDq1b r5gFs1J4UWwZlBAs6p28092L6SxzwKggijVtswInIRI4FS wNGfHikWEDkmftTUGxGfKSSZ2U3yklR72QqlPAHii/t5IiK /GjvSkT2Cg5ntj8b9eOwbvwkl4EMXAAjp9yIsFhhCPs8M9L hkFMdJAqOT6r5gOiCQUdMI5HYI1b3kRGqdFyyxat2eF0tUs jiw6QIfoGFnoHJXQDaqiOqLoHj2iV/RmPBjPxrvxMR3NGLO dffSnjM8vQfWoBg==</latexit><latexit sha1_base64="3F WDwE7g5c7l4ho73kacTICuME4=">AAACLnicbZDLSgMxFIY z9VbrrerSTbAILqTMiKAboSgFV6VCb9CZlkyaaUMzF5IzQ hnmidz4KroQVMStj2F6UbT1QMjHf84h+X83ElyBab4YmaXl ldW17HpuY3Nreye/u9dQYSwpq9NQhLLlEsUED1gdOAjWiiQ jvitY0x1ej/vNOyYVD4MajCLm+KQfcI9TAlrq5su2G4qeGv n6Smppp4IvsS2YB+1ap9JNqukJnkD5Gyo/UE5tyfsDcDq1b r5gFs1J4UWwZlBAs6p28092L6SxzwKggijVtswInIRI4FS wNGfHikWEDkmftTUGxGfKSSZ2U3yklR72QqlPAHii/t5IiK /GjvSkT2Cg5ntj8b9eOwbvwkl4EMXAAjp9yIsFhhCPs8M9L hkFMdJAqOT6r5gOiCQUdMI5HYI1b3kRGqdFyyxat2eF0tUs jiw6QIfoGFnoHJXQDaqiOqLoHj2iV/RmPBjPxrvxMR3NGLO dffSnjM8vQfWoBg==</latexit>
q = ATB +BTN
<latexit sha1_bas e64="VR3XoTV4xsAUIy3BHZBimk2P0M4 =">AAACQXicbZBLSwMxFIUzPmt9jbp0E yyCoJQZEXQj1LpxJRX6gs5YMplMG5p5m GSEMsxfc+M/cOfejQtF3Lox086irwshh +/cS26OEzEqpGG8a0vLK6tr64WN4ubW9 s6uvrffFGHMMWngkIW87SBBGA1IQ1LJSD viBPkOIy1ncJv5rWfCBQ2DuhxGxPZRL6 AexUgq1NXblhMyVwx9dSVPKbyGk+Amhd bZFKmnj1V4OoWqi5ruu3rJKBujgvPCzE UJ5FXr6m+WG+LYJ4HEDAnRMY1I2gnikm JG0qIVCxIhPEA90lEyQD4RdjJKIIXHirj QC7k6gYQjOjmRIF9ky6lOH8m+mPUyuMj rxNK7shMaRLEkAR4/5MUMyhBmcUKXcoI lGyqBMKdqV4j7iCMsVehFFYI5++V50Tw vm0bZfLgoVap5HAVwCI7ACTDBJaiAO1A DDYDBC/gAX+Bbe9U+tR/td9y6pOUzB2C qtL9/KbSxMg==</latexit><latexit sha1_bas e64="VR3XoTV4xsAUIy3BHZBimk2P0M4 =">AAACQXicbZBLSwMxFIUzPmt9jbp0E yyCoJQZEXQj1LpxJRX6gs5YMplMG5p5m GSEMsxfc+M/cOfejQtF3Lox086irwshh +/cS26OEzEqpGG8a0vLK6tr64WN4ubW9 s6uvrffFGHMMWngkIW87SBBGA1IQ1LJSD viBPkOIy1ncJv5rWfCBQ2DuhxGxPZRL6 AexUgq1NXblhMyVwx9dSVPKbyGk+Amhd bZFKmnj1V4OoWqi5ruu3rJKBujgvPCzE UJ5FXr6m+WG+LYJ4HEDAnRMY1I2gnikm JG0qIVCxIhPEA90lEyQD4RdjJKIIXHirj QC7k6gYQjOjmRIF9ky6lOH8m+mPUyuMj rxNK7shMaRLEkAR4/5MUMyhBmcUKXcoI lGyqBMKdqV4j7iCMsVehFFYI5++V50Tw vm0bZfLgoVap5HAVwCI7ACTDBJaiAO1A DDYDBC/gAX+Bbe9U+tR/td9y6pOUzB2C qtL9/KbSxMg==</latexit><latexit sha1_bas e64="VR3XoTV4xsAUIy3BHZBimk2P0M4 =">AAACQXicbZBLSwMxFIUzPmt9jbp0E yyCoJQZEXQj1LpxJRX6gs5YMplMG5p5m GSEMsxfc+M/cOfejQtF3Lox086irwshh +/cS26OEzEqpGG8a0vLK6tr64WN4ubW9 s6uvrffFGHMMWngkIW87SBBGA1IQ1LJSD viBPkOIy1ncJv5rWfCBQ2DuhxGxPZRL6 AexUgq1NXblhMyVwx9dSVPKbyGk+Amhd bZFKmnj1V4OoWqi5ruu3rJKBujgvPCzE UJ5FXr6m+WG+LYJ4HEDAnRMY1I2gnikm JG0qIVCxIhPEA90lEyQD4RdjJKIIXHirj QC7k6gYQjOjmRIF9ky6lOH8m+mPUyuMj rxNK7shMaRLEkAR4/5MUMyhBmcUKXcoI lGyqBMKdqV4j7iCMsVehFFYI5++V50Tw vm0bZfLgoVap5HAVwCI7ACTDBJaiAO1A DDYDBC/gAX+Bbe9U+tR/td9y6pOUzB2C qtL9/KbSxMg==</latexit><latexit sha1_bas e64="VR3XoTV4xsAUIy3BHZBimk2P0M4 =">AAACQXicbZBLSwMxFIUzPmt9jbp0E yyCoJQZEXQj1LpxJRX6gs5YMplMG5p5m GSEMsxfc+M/cOfejQtF3Lox086irwshh +/cS26OEzEqpGG8a0vLK6tr64WN4ubW9 s6uvrffFGHMMWngkIW87SBBGA1IQ1LJSD viBPkOIy1ncJv5rWfCBQ2DuhxGxPZRL6 AexUgq1NXblhMyVwx9dSVPKbyGk+Amhd bZFKmnj1V4OoWqi5ruu3rJKBujgvPCzE UJ5FXr6m+WG+LYJ4HEDAnRMY1I2gnikm JG0qIVCxIhPEA90lEyQD4RdjJKIIXHirj QC7k6gYQjOjmRIF9ky6lOH8m+mPUyuMj rxNK7shMaRLEkAR4/5MUMyhBmcUKXcoI lGyqBMKdqV4j7iCMsVehFFYI5++V50Tw vm0bZfLgoVap5HAVwCI7ACTDBJaiAO1A DDYDBC/gAX+Bbe9U+tR/td9y6pOUzB2C qtL9/KbSxMg==</latexit>
C TB =DTN ! TB = C 1DTN
<latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit>
qxPne = q
x
Enw
qxNse = q
x
NEsw
qyPne = q
y
Nse
qyEnw = q
y
NEsw
<latexit sha1_base64="CUzorWjQJRTdbWaVrhBzy0l/J3U=">AAACnXicbVHRbtMwFHUyxtqwsQ7e4AFrFWgPqEoQ0/aCVIE qAUJVkdZ2UlMqx7lprTpOZjuDKMpf8SW88Te4aYRIy5VsHZ177vH1vUHKmdKu+9uyDx4cPjxqtZ1HxyePTztnTyYqySSFMU14Im8DooAzAWPNNIfbVAKJAw7TYP1hk5/eg1QsETc6T2Eek6VgEaNEG2rR+dn2A1gyURDOlgLC0rn79mNRjASU+JX/Gr/D5qqogfheY t+fXaZ6vhUN1Z5oOFANVb5vldeFDVFlviNqWPkgwr89Ljpdt+dWgfeBV4MuqmO06Pzyw4RmMQhNOVFq5rnGtCBSM8qhdPxMQUromixhZqAgMah5UU23xC8NE+IokeYIjSv234qCxErlcWCUMdErtZvbkP/LzTIdXc8LJtJMg6Dbh6KMY53gzapwyCRQzXMDCJXM9Ir pikhCtVmoY4bg7X55H0ze9Dy353192+2/r8fRQs/RObpAHrpCffQRjdAYUeuZ1bc+WZ/tF/bA/mIPt1LbqmueokbY0z+Qt8fH</latexit><latexit sha1_base64="CUzorWjQJRTdbWaVrhBzy0l/J3U=">AAACnXicbVHRbtMwFHUyxtqwsQ7e4AFrFWgPqEoQ0/aCVIE qAUJVkdZ2UlMqx7lprTpOZjuDKMpf8SW88Te4aYRIy5VsHZ177vH1vUHKmdKu+9uyDx4cPjxqtZ1HxyePTztnTyYqySSFMU14Im8DooAzAWPNNIfbVAKJAw7TYP1hk5/eg1QsETc6T2Eek6VgEaNEG2rR+dn2A1gyURDOlgLC0rn79mNRjASU+JX/Gr/D5qqogfheY t+fXaZ6vhUN1Z5oOFANVb5vldeFDVFlviNqWPkgwr89Ljpdt+dWgfeBV4MuqmO06Pzyw4RmMQhNOVFq5rnGtCBSM8qhdPxMQUromixhZqAgMah5UU23xC8NE+IokeYIjSv234qCxErlcWCUMdErtZvbkP/LzTIdXc8LJtJMg6Dbh6KMY53gzapwyCRQzXMDCJXM9Ir pikhCtVmoY4bg7X55H0ze9Dy353192+2/r8fRQs/RObpAHrpCffQRjdAYUeuZ1bc+WZ/tF/bA/mIPt1LbqmueokbY0z+Qt8fH</latexit><latexit sha1_base64="CUzorWjQJRTdbWaVrhBzy0l/J3U=">AAACnXicbVHRbtMwFHUyxtqwsQ7e4AFrFWgPqEoQ0/aCVIE qAUJVkdZ2UlMqx7lprTpOZjuDKMpf8SW88Te4aYRIy5VsHZ177vH1vUHKmdKu+9uyDx4cPjxqtZ1HxyePTztnTyYqySSFMU14Im8DooAzAWPNNIfbVAKJAw7TYP1hk5/eg1QsETc6T2Eek6VgEaNEG2rR+dn2A1gyURDOlgLC0rn79mNRjASU+JX/Gr/D5qqogfheY t+fXaZ6vhUN1Z5oOFANVb5vldeFDVFlviNqWPkgwr89Ljpdt+dWgfeBV4MuqmO06Pzyw4RmMQhNOVFq5rnGtCBSM8qhdPxMQUromixhZqAgMah5UU23xC8NE+IokeYIjSv234qCxErlcWCUMdErtZvbkP/LzTIdXc8LJtJMg6Dbh6KMY53gzapwyCRQzXMDCJXM9Ir pikhCtVmoY4bg7X55H0ze9Dy353192+2/r8fRQs/RObpAHrpCffQRjdAYUeuZ1bc+WZ/tF/bA/mIPt1LbqmueokbY0z+Qt8fH</latexit><latexit sha1_base64="CUzorWjQJRTdbWaVrhBzy0l/J3U=">AAACnXicbVHRbtMwFHUyxtqwsQ7e4AFrFWgPqEoQ0/aCVIE qAUJVkdZ2UlMqx7lprTpOZjuDKMpf8SW88Te4aYRIy5VsHZ177vH1vUHKmdKu+9uyDx4cPjxqtZ1HxyePTztnTyYqySSFMU14Im8DooAzAWPNNIfbVAKJAw7TYP1hk5/eg1QsETc6T2Eek6VgEaNEG2rR+dn2A1gyURDOlgLC0rn79mNRjASU+JX/Gr/D5qqogfheY t+fXaZ6vhUN1Z5oOFANVb5vldeFDVFlviNqWPkgwr89Ljpdt+dWgfeBV4MuqmO06Pzyw4RmMQhNOVFq5rnGtCBSM8qhdPxMQUromixhZqAgMah5UU23xC8NE+IokeYIjSv234qCxErlcWCUMdErtZvbkP/LzTIdXc8LJtJMg6Dbh6KMY53gzapwyCRQzXMDCJXM9Ir pikhCtVmoY4bg7X55H0ze9Dy353192+2/r8fRQs/RObpAHrpCffQRjdAYUeuZ1bc+WZ/tF/bA/mIPt1LbqmueokbY0z+Qt8fH</latexit>
qxPne = k
xx
P
TBPe   TNP
h/2
+ kxyP
TBPn   TNP
h/2
<latexit sha1_base64="J dM0JdJbWFowQK6T5bk/Bi/QqUc=">AAACSHicbVDNS8Mw HE3n15xfVY9egkMQxNkOQS/CmBdPMmFfsI+SZqkLS9Oap LJR+ud58ejNv8GLB0W8mXY76OaDwPu9934keW7IqFSW9W rklpZXVtfy64WNza3tHXN3rymDSGDSwAELRNtFkjDKSUN RxUg7FAT5LiMtd3Sd+q1HIiQNeF1NQtLz0T2nHsVIack xnYf+2IlrnCTwCo768Xic6DHpegLhuN6v6kFbp7Dev031 JB6elRN4kkUnC1G+EHXMolWyMsBFYs9IEcxQc8yX7iDAk U+4wgxJ2bGtUPViJBTFjCSFbiRJiPAI3ZOOphz5RPbirI gEHmllAL1A6MMVzNTfGzHypZz4rk76SA3lvJeK/3mdSHm XvZjyMFKE4+lFXsSgCmDaKhxQQbBiE00QFlS/FeIh0sUo 3X1Bl2DPf3mRNMsl2yrZd+fFSnVWRx4cgENwDGxwASrgB tRAA2DwBN7AB/g0no1348v4nkZzxmxnH/xBLvcDz/OyTw ==</latexit><latexit sha1_base64="J dM0JdJbWFowQK6T5bk/Bi/QqUc=">AAACSHicbVDNS8Mw HE3n15xfVY9egkMQxNkOQS/CmBdPMmFfsI+SZqkLS9Oap LJR+ud58ejNv8GLB0W8mXY76OaDwPu9934keW7IqFSW9W rklpZXVtfy64WNza3tHXN3rymDSGDSwAELRNtFkjDKSUN RxUg7FAT5LiMtd3Sd+q1HIiQNeF1NQtLz0T2nHsVIack xnYf+2IlrnCTwCo768Xic6DHpegLhuN6v6kFbp7Dev031 JB6elRN4kkUnC1G+EHXMolWyMsBFYs9IEcxQc8yX7iDAk U+4wgxJ2bGtUPViJBTFjCSFbiRJiPAI3ZOOphz5RPbirI gEHmllAL1A6MMVzNTfGzHypZz4rk76SA3lvJeK/3mdSHm XvZjyMFKE4+lFXsSgCmDaKhxQQbBiE00QFlS/FeIh0sUo 3X1Bl2DPf3mRNMsl2yrZd+fFSnVWRx4cgENwDGxwASrgB tRAA2DwBN7AB/g0no1348v4nkZzxmxnH/xBLvcDz/OyTw ==</latexit><latexit sha1_base64="J dM0JdJbWFowQK6T5bk/Bi/QqUc=">AAACSHicbVDNS8Mw HE3n15xfVY9egkMQxNkOQS/CmBdPMmFfsI+SZqkLS9Oap LJR+ud58ejNv8GLB0W8mXY76OaDwPu9934keW7IqFSW9W rklpZXVtfy64WNza3tHXN3rymDSGDSwAELRNtFkjDKSUN RxUg7FAT5LiMtd3Sd+q1HIiQNeF1NQtLz0T2nHsVIack xnYf+2IlrnCTwCo768Xic6DHpegLhuN6v6kFbp7Dev031 JB6elRN4kkUnC1G+EHXMolWyMsBFYs9IEcxQc8yX7iDAk U+4wgxJ2bGtUPViJBTFjCSFbiRJiPAI3ZOOphz5RPbirI gEHmllAL1A6MMVzNTfGzHypZz4rk76SA3lvJeK/3mdSHm XvZjyMFKE4+lFXsSgCmDaKhxQQbBiE00QFlS/FeIh0sUo 3X1Bl2DPf3mRNMsl2yrZd+fFSnVWRx4cgENwDGxwASrgB tRAA2DwBN7AB/g0no1348v4nkZzxmxnH/xBLvcDz/OyTw ==</latexit><latexit sha1_base64="J dM0JdJbWFowQK6T5bk/Bi/QqUc=">AAACSHicbVDNS8Mw HE3n15xfVY9egkMQxNkOQS/CmBdPMmFfsI+SZqkLS9Oap LJR+ud58ejNv8GLB0W8mXY76OaDwPu9934keW7IqFSW9W rklpZXVtfy64WNza3tHXN3rymDSGDSwAELRNtFkjDKSUN RxUg7FAT5LiMtd3Sd+q1HIiQNeF1NQtLz0T2nHsVIack xnYf+2IlrnCTwCo768Xic6DHpegLhuN6v6kFbp7Dev031 JB6elRN4kkUnC1G+EHXMolWyMsBFYs9IEcxQc8yX7iDAk U+4wgxJ2bGtUPViJBTFjCSFbiRJiPAI3ZOOphz5RPbirI gEHmllAL1A6MMVzNTfGzHypZz4rk76SA3lvJeK/3mdSHm XvZjyMFKE4+lFXsSgCmDaKhxQQbBiE00QFlS/FeIh0sUo 3X1Bl2DPf3mRNMsl2yrZd+fFSnVWRx4cgENwDGxwASrgB tRAA2DwBN7AB/g0no1348v4nkZzxmxnH/xBLvcDz/OyTw ==</latexit>
q = E TN where E = B +AC 1D
<latexit sha1_base 64="a8lhn3g/A+L61dsPniGYMRGDbxM="> AAACiXicbZFbSysxEMezq8dLPXrq8dGXYBG E4ym7B28cELRV8EkUrArdWrLZqQ1mLyaza lnyXfxMvvltTC+Cqw6E/PObmWQyE2ZSaPS8 V8edmv4xMzs3X1n4ubj0q7r8+1KnueLQ4q lM1XXINEiRQAsFSrjOFLA4lHAV3jWH/qsHU FqkyQUOMujE7DYRPcEZWtStPgdhKiM9iO1 W3Bu6Tz+CY0ODzRK5MDenNLjPWUQDhCcsHv ugwLyjcm75soahf0rg0JSOTXNT/PXL7Mh0 qzWv7o2MfhX+RNTIxM661ZcgSnkeQ4JcMq 3bvpdhp2AKBZdgKkGuIWP8jt1C28qExaA7x aiThq5bEtFequxKkI7ox4yCxXpYmo2MGfb 1Z98Qfudr59jb6xQiyXKEhI8f6uWSYkqHY6 GRUMBRDqxgXAlbK+V9phhHO7yKbYL/+ctf xeW/uu/V/fOt2kFj0o45skrWyAbxyS45ICf kjLQId2acTWfb2XEXXN/dc/+PQ11nkrNCS uY23wCdh8c0</latexit><latexit sha1_base 64="a8lhn3g/A+L61dsPniGYMRGDbxM="> AAACiXicbZFbSysxEMezq8dLPXrq8dGXYBG E4ym7B28cELRV8EkUrArdWrLZqQ1mLyaza lnyXfxMvvltTC+Cqw6E/PObmWQyE2ZSaPS8 V8edmv4xMzs3X1n4ubj0q7r8+1KnueLQ4q lM1XXINEiRQAsFSrjOFLA4lHAV3jWH/qsHU FqkyQUOMujE7DYRPcEZWtStPgdhKiM9iO1 W3Bu6Tz+CY0ODzRK5MDenNLjPWUQDhCcsHv ugwLyjcm75soahf0rg0JSOTXNT/PXL7Mh0 qzWv7o2MfhX+RNTIxM661ZcgSnkeQ4JcMq 3bvpdhp2AKBZdgKkGuIWP8jt1C28qExaA7x aiThq5bEtFequxKkI7ox4yCxXpYmo2MGfb 1Z98Qfudr59jb6xQiyXKEhI8f6uWSYkqHY6 GRUMBRDqxgXAlbK+V9phhHO7yKbYL/+ctf xeW/uu/V/fOt2kFj0o45skrWyAbxyS45ICf kjLQId2acTWfb2XEXXN/dc/+PQ11nkrNCS uY23wCdh8c0</latexit><latexit sha1_base 64="a8lhn3g/A+L61dsPniGYMRGDbxM="> AAACiXicbZFbSysxEMezq8dLPXrq8dGXYBG E4ym7B28cELRV8EkUrArdWrLZqQ1mLyaza lnyXfxMvvltTC+Cqw6E/PObmWQyE2ZSaPS8 V8edmv4xMzs3X1n4ubj0q7r8+1KnueLQ4q lM1XXINEiRQAsFSrjOFLA4lHAV3jWH/qsHU FqkyQUOMujE7DYRPcEZWtStPgdhKiM9iO1 W3Bu6Tz+CY0ODzRK5MDenNLjPWUQDhCcsHv ugwLyjcm75soahf0rg0JSOTXNT/PXL7Mh0 qzWv7o2MfhX+RNTIxM661ZcgSnkeQ4JcMq 3bvpdhp2AKBZdgKkGuIWP8jt1C28qExaA7x aiThq5bEtFequxKkI7ox4yCxXpYmo2MGfb 1Z98Qfudr59jb6xQiyXKEhI8f6uWSYkqHY6 GRUMBRDqxgXAlbK+V9phhHO7yKbYL/+ctf xeW/uu/V/fOt2kFj0o45skrWyAbxyS45ICf kjLQId2acTWfb2XEXXN/dc/+PQ11nkrNCS uY23wCdh8c0</latexit><latexit sha1_base 64="a8lhn3g/A+L61dsPniGYMRGDbxM="> AAACiXicbZFbSysxEMezq8dLPXrq8dGXYBG E4ym7B28cELRV8EkUrArdWrLZqQ1mLyaza lnyXfxMvvltTC+Cqw6E/PObmWQyE2ZSaPS8 V8edmv4xMzs3X1n4ubj0q7r8+1KnueLQ4q lM1XXINEiRQAsFSrjOFLA4lHAV3jWH/qsHU FqkyQUOMujE7DYRPcEZWtStPgdhKiM9iO1 W3Bu6Tz+CY0ODzRK5MDenNLjPWUQDhCcsHv ugwLyjcm75soahf0rg0JSOTXNT/PXL7Mh0 qzWv7o2MfhX+RNTIxM661ZcgSnkeQ4JcMq 3bvpdhp2AKBZdgKkGuIWP8jt1C28qExaA7x aiThq5bEtFequxKkI7ox4yCxXpYmo2MGfb 1Z98Qfudr59jb6xQiyXKEhI8f6uWSYkqHY6 GRUMBRDqxgXAlbK+V9phhHO7yKbYL/+ctf xeW/uu/V/fOt2kFj0o45skrWyAbxyS45ICf kjLQId2acTWfb2XEXXN/dc/+PQ11nkrNCS uY23wCdh8c0</latexit>
q(x, t) = E(x)TN (x, t)
<latexit sha1_base6 4="olOgWaDsFtrqhUqxqIZH+lO3/Nc=">AAA CKXicbZBLS8NAEMc3Pmt9RT16WSxCC6UkIuh FKIrgSSr0BU0tm+22XbrZxN2NWEK+jhe/ihc FRb36RdymOfThwLJ/fjPDzPzdgFGpLOvbWFp eWV1bz2xkN7e2d3bNvf269EOBSQ37zBdNF0n CKCc1RRUjzUAQ5LmMNNzh1TjfeCRCUp9X1Sgg bQ/1Oe1RjJRGHbPsuD7rypGnv+ghzj8VVQFe wGl6rWkBOsUZWI3vb5PijpmzSlYScFHYqciB NCod893p+jj0CFeYISlbthWodoSEopiROOuE kgQID1GftLTkyCOyHSWXxvBYky7s+UI/rmBC pzsi5MnxhrrSQ2og53Nj+F+uFareeTuiPAgV 4XgyqBcyqHw4tg12qSBYsZEWCAuqd4V4gATC Spub1SbY8ycvivpJybZK9t1prnyZ2pEBh+AI5 IENzkAZ3IAKqAEMnsEr+ACfxovxZnwZP5PSJ SPtOQAzYfz+Ae7MpmI=</latexit><latexit sha1_base6 4="olOgWaDsFtrqhUqxqIZH+lO3/Nc=">AAA CKXicbZBLS8NAEMc3Pmt9RT16WSxCC6UkIuh FKIrgSSr0BU0tm+22XbrZxN2NWEK+jhe/ihc FRb36RdymOfThwLJ/fjPDzPzdgFGpLOvbWFp eWV1bz2xkN7e2d3bNvf269EOBSQ37zBdNF0n CKCc1RRUjzUAQ5LmMNNzh1TjfeCRCUp9X1Sgg bQ/1Oe1RjJRGHbPsuD7rypGnv+ghzj8VVQFe wGl6rWkBOsUZWI3vb5PijpmzSlYScFHYqciB NCod893p+jj0CFeYISlbthWodoSEopiROOuE kgQID1GftLTkyCOyHSWXxvBYky7s+UI/rmBC pzsi5MnxhrrSQ2og53Nj+F+uFareeTuiPAgV 4XgyqBcyqHw4tg12qSBYsZEWCAuqd4V4gATC Spub1SbY8ycvivpJybZK9t1prnyZ2pEBh+AI5 IENzkAZ3IAKqAEMnsEr+ACfxovxZnwZP5PSJ SPtOQAzYfz+Ae7MpmI=</latexit><latexit sha1_base6 4="olOgWaDsFtrqhUqxqIZH+lO3/Nc=">AAA CKXicbZBLS8NAEMc3Pmt9RT16WSxCC6UkIuh FKIrgSSr0BU0tm+22XbrZxN2NWEK+jhe/ihc FRb36RdymOfThwLJ/fjPDzPzdgFGpLOvbWFp eWV1bz2xkN7e2d3bNvf269EOBSQ37zBdNF0n CKCc1RRUjzUAQ5LmMNNzh1TjfeCRCUp9X1Sgg bQ/1Oe1RjJRGHbPsuD7rypGnv+ghzj8VVQFe wGl6rWkBOsUZWI3vb5PijpmzSlYScFHYqciB NCod893p+jj0CFeYISlbthWodoSEopiROOuE kgQID1GftLTkyCOyHSWXxvBYky7s+UI/rmBC pzsi5MnxhrrSQ2og53Nj+F+uFareeTuiPAgV 4XgyqBcyqHw4tg12qSBYsZEWCAuqd4V4gATC Spub1SbY8ycvivpJybZK9t1prnyZ2pEBh+AI5 IENzkAZ3IAKqAEMnsEr+ACfxovxZnwZP5PSJ SPtOQAzYfz+Ae7MpmI=</latexit><latexit sha1_base6 4="olOgWaDsFtrqhUqxqIZH+lO3/Nc=">AAA CKXicbZBLS8NAEMc3Pmt9RT16WSxCC6UkIuh FKIrgSSr0BU0tm+22XbrZxN2NWEK+jhe/ihc FRb36RdymOfThwLJ/fjPDzPzdgFGpLOvbWFp eWV1bz2xkN7e2d3bNvf269EOBSQ37zBdNF0n CKCc1RRUjzUAQ5LmMNNzh1TjfeCRCUp9X1Sgg bQ/1Oe1RjJRGHbPsuD7rypGnv+ghzj8VVQFe wGl6rWkBOsUZWI3vb5PijpmzSlYScFHYqciB NCod893p+jj0CFeYISlbthWodoSEopiROOuE kgQID1GftLTkyCOyHSWXxvBYky7s+UI/rmBC pzsi5MnxhrrSQ2og53Nj+F+uFareeTuiPAgV 4XgyqBcyqHw4tg12qSBYsZEWCAuqd4V4gATC Spub1SbY8ycvivpJybZK9t1prnyZ2pEBh+AI5 IENzkAZ3IAKqAEMnsEr+ACfxovxZnwZP5PSJ SPtOQAzYfz+Ae7MpmI=</latexit>
C TB =DTN ! TB = C 1DTN
<latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit><latexit sha1_base 64="Do/pTrVw9iUE0phPFLC0F887zxU="> AAACkHicjZFbS8MwFMfTepvTadVHX4JD8E FHq4J7UJzOB/FBFJwKax1pmm1haVKSVBmln 8fv45vfxnT2wcsQD4T8+Z1LTs4JE0aVdt1 3y56ZnZtfqCxWl5ZrK6vO2vq9EqnEpIMFE /IxRIowyklHU83IYyIJikNGHsJRu/A/PBOp qOB3epyQIEYDTvsUI21Qz3n1Q8EiNY7Nlb Vz6O/Cr+QufzqHJ9/QxbSga8MKKulgqJGU 4qUEf9dq50/Znpf/o37PqbsNd2Lwt/BKUQe l3fScNz8SOI0J15ghpbqem+ggQ1JTzEhe9 VNFEoRHaEC6RnIUExVkk4HmcNuQCPaFNId rOKFfMzIUq6I5ExkjPVQ/fQWc5uumut8MMs qTVBOOPx/qpwxqAYvtwIhKgjUbG4GwpKZX iIdIIqzNDqtmCN7PL/8W9/sNz214t4f11n k5jgrYBFtgB3jgCLTAJbgBHYCtmnVgHVsn9 rrdtE/ts89Q2ypzNsA3s68+AFr8x/M=</l atexit>
Analytical Case for Anisotropic sample
ki,j,k =
24 1 0.75 0.750.75 1 0.75
0.75 0.75 1
35
<latexit sha1_base64="I0j X0XMx162EjocdjCF1fC4hZGE=">AAACYnicbVHPS8MwGE2r0 1l1P/Soh+BQPIzRijIvwtCLRwWng3WMNP22xaVpSVJxlP6T3j x58Q8xm1XU+SB8j/fyJV9egoQzpV331bJXVktr6+UNZ3Nru1 Kt1XfuVZxKCl0a81j2AqKAMwFdzTSHXiKBRAGHh2B6NfcfnkA qFos7PUtgEJGxYCNGiTbSsDbzg5iHahaZkk3zYcaaj81pji+ w4wcwZiILIqIle84dbODhI+y22mdfxfcXciF5/8tfruODCL/P G9YabstdAC8TryANVOBmWHvxw5imEQhNOVGq77mJHmREakY55 I6fKkgInZIx9A0VJAI1yBYR5fjQKCEexdIsofFC/dmRkUjNU zA7zXwT9debi/95/VSPzgcZE0mqQdDPi0YpxzrG87xxyCRQzW eGECqZmRXTCZGEavMrjgnB+/vkZXJ/0vLclnd72uhcFnGU0R 46QMfIQ23UQdfoBnURRW9WyapYVevdduy6vfu51baKnl30C/b +B3r0qrM=</latexit><latexit sha1_base64="I0j X0XMx162EjocdjCF1fC4hZGE=">AAACYnicbVHPS8MwGE2r0 1l1P/Soh+BQPIzRijIvwtCLRwWng3WMNP22xaVpSVJxlP6T3j x58Q8xm1XU+SB8j/fyJV9egoQzpV331bJXVktr6+UNZ3Nru1 Kt1XfuVZxKCl0a81j2AqKAMwFdzTSHXiKBRAGHh2B6NfcfnkA qFos7PUtgEJGxYCNGiTbSsDbzg5iHahaZkk3zYcaaj81pji+ w4wcwZiILIqIle84dbODhI+y22mdfxfcXciF5/8tfruODCL/P G9YabstdAC8TryANVOBmWHvxw5imEQhNOVGq77mJHmREakY55 I6fKkgInZIx9A0VJAI1yBYR5fjQKCEexdIsofFC/dmRkUjNU zA7zXwT9debi/95/VSPzgcZE0mqQdDPi0YpxzrG87xxyCRQzW eGECqZmRXTCZGEavMrjgnB+/vkZXJ/0vLclnd72uhcFnGU0R 46QMfIQ23UQdfoBnURRW9WyapYVevdduy6vfu51baKnl30C/b +B3r0qrM=</latexit><latexit sha1_base64="I0j X0XMx162EjocdjCF1fC4hZGE=">AAACYnicbVHPS8MwGE2r0 1l1P/Soh+BQPIzRijIvwtCLRwWng3WMNP22xaVpSVJxlP6T3j x58Q8xm1XU+SB8j/fyJV9egoQzpV331bJXVktr6+UNZ3Nru1 Kt1XfuVZxKCl0a81j2AqKAMwFdzTSHXiKBRAGHh2B6NfcfnkA qFos7PUtgEJGxYCNGiTbSsDbzg5iHahaZkk3zYcaaj81pji+ w4wcwZiILIqIle84dbODhI+y22mdfxfcXciF5/8tfruODCL/P G9YabstdAC8TryANVOBmWHvxw5imEQhNOVGq77mJHmREakY55 I6fKkgInZIx9A0VJAI1yBYR5fjQKCEexdIsofFC/dmRkUjNU zA7zXwT9debi/95/VSPzgcZE0mqQdDPi0YpxzrG87xxyCRQzW eGECqZmRXTCZGEavMrjgnB+/vkZXJ/0vLclnd72uhcFnGU0R 46QMfIQ23UQdfoBnURRW9WyapYVevdduy6vfu51baKnl30C/b +B3r0qrM=</latexit><latexit sha1_base64="I0j X0XMx162EjocdjCF1fC4hZGE=">AAACYnicbVHPS8MwGE2r0 1l1P/Soh+BQPIzRijIvwtCLRwWng3WMNP22xaVpSVJxlP6T3j x58Q8xm1XU+SB8j/fyJV9egoQzpV331bJXVktr6+UNZ3Nru1 Kt1XfuVZxKCl0a81j2AqKAMwFdzTSHXiKBRAGHh2B6NfcfnkA qFos7PUtgEJGxYCNGiTbSsDbzg5iHahaZkk3zYcaaj81pji+ w4wcwZiILIqIle84dbODhI+y22mdfxfcXciF5/8tfruODCL/P G9YabstdAC8TryANVOBmWHvxw5imEQhNOVGq77mJHmREakY55 I6fKkgInZIx9A0VJAI1yBYR5fjQKCEexdIsofFC/dmRkUjNU zA7zXwT9debi/95/VSPzgcZE0mqQdDPi0YpxzrG87xxyCRQzW eGECqZmRXTCZGEavMrjgnB+/vkZXJ/0vLclnd72uhcFnGU0R 46QMfIQ23UQdfoBnURRW9WyapYVevdduy6vfu51baKnl30C/b +B3r0qrM=</latexit>
T i,j,k =
8<: 0, x <  Lcos (3⇡/h x) + cos (3⇡/h z) ,   L  x  L
0, x > L
<latexi t sha1_base6 4="6VVL84cUD 8GN0oZ7uqM5fD vNbmg=">AAAC 1HicbVJLbxMx EPYur7K8UjhyG RERFRHCbosEB 0AVXDjk0EpNWi mOIq93sjHxeh fbWxKWlUCIKz +OG7+BP4HzQJS mI1nzzXzz8th xIYWxYfjL8y9 dvnL12tb14MbN W7fvNLbv9k1e ao49nstcn8TM oBQKe1ZYiSeFR pbFEo/j6dsFf 3yK2ohcHdl5gc OMpUqMBWfWuU aN3zTOZWLmmV PVUT2qRPt9e1r DKwhojKlQFXf VTf3XYlKkCpM 6qOpW2IaWUzN4 CU+6QCnQU1Mw jlXY2eOZS+G5 ASpxbHf2aCGeT oC2Z1SLdGIfQ esxXMR/WvNth5 fVF5UlfoDZSn U325yd5DV0A4 oq+Tfn0lrdYdR ohp1wKbAJojV okrUcjBo/aZL zMkNluWTGDKKw sMOKaSu4RFe7 NOgmmbIUBw4q lqEZVstHqeGh8 yQwzrU7ysLSe zajYplZ7N1FZs xOzHlu4byIG5 R2/GJYCVWUFh VfNRqXEmwOixe GRGjkVs4dYFw LNyvwCdOMW/c PAreE6PyVN0F/ txOFnejwWXP/ zXodW+Q+eUB2 SESek33yjhyQH uHeoffR++J99 fv+Z/+b/30V6n vrnHvkP/F//A FK2dvQ</late xit><latexi t sha1_base6 4="6VVL84cUD 8GN0oZ7uqM5fD vNbmg=">AAAC 1HicbVJLbxMx EPYur7K8UjhyG RERFRHCbosEB 0AVXDjk0EpNWi mOIq93sjHxeh fbWxKWlUCIKz +OG7+BP4HzQJS mI1nzzXzz8th xIYWxYfjL8y9 dvnL12tb14MbN W7fvNLbv9k1e ao49nstcn8TM oBQKe1ZYiSeFR pbFEo/j6dsFf 3yK2ohcHdl5gc OMpUqMBWfWuU aN3zTOZWLmmV PVUT2qRPt9e1r DKwhojKlQFXf VTf3XYlKkCpM 6qOpW2IaWUzN4 CU+6QCnQU1Mw jlXY2eOZS+G5 ASpxbHf2aCGeT oC2Z1SLdGIfQ esxXMR/WvNth5 fVF5UlfoDZSn U325yd5DV0A4 oq+Tfn0lrdYdR ohp1wKbAJojV okrUcjBo/aZL zMkNluWTGDKKw sMOKaSu4RFe7 NOgmmbIUBw4q lqEZVstHqeGh8 yQwzrU7ysLSe zajYplZ7N1FZs xOzHlu4byIG5 R2/GJYCVWUFh VfNRqXEmwOixe GRGjkVs4dYFw LNyvwCdOMW/c PAreE6PyVN0F/ txOFnejwWXP/ zXodW+Q+eUB2 SESek33yjhyQH uHeoffR++J99 fv+Z/+b/30V6n vrnHvkP/F//A FK2dvQ</late xit><latexi t sha1_base6 4="6VVL84cUD 8GN0oZ7uqM5fD vNbmg=">AAAC 1HicbVJLbxMx EPYur7K8UjhyG RERFRHCbosEB 0AVXDjk0EpNWi mOIq93sjHxeh fbWxKWlUCIKz +OG7+BP4HzQJS mI1nzzXzz8th xIYWxYfjL8y9 dvnL12tb14MbN W7fvNLbv9k1e ao49nstcn8TM oBQKe1ZYiSeFR pbFEo/j6dsFf 3yK2ohcHdl5gc OMpUqMBWfWuU aN3zTOZWLmmV PVUT2qRPt9e1r DKwhojKlQFXf VTf3XYlKkCpM 6qOpW2IaWUzN4 CU+6QCnQU1Mw jlXY2eOZS+G5 ASpxbHf2aCGeT oC2Z1SLdGIfQ esxXMR/WvNth5 fVF5UlfoDZSn U325yd5DV0A4 oq+Tfn0lrdYdR ohp1wKbAJojV okrUcjBo/aZL zMkNluWTGDKKw sMOKaSu4RFe7 NOgmmbIUBw4q lqEZVstHqeGh8 yQwzrU7ysLSe zajYplZ7N1FZs xOzHlu4byIG5 R2/GJYCVWUFh VfNRqXEmwOixe GRGjkVs4dYFw LNyvwCdOMW/c PAreE6PyVN0F/ txOFnejwWXP/ zXodW+Q+eUB2 SESek33yjhyQH uHeoffR++J99 fv+Z/+b/30V6n vrnHvkP/F//A FK2dvQ</late xit><latexi t sha1_base6 4="6VVL84cUD 8GN0oZ7uqM5fD vNbmg=">AAAC 1HicbVJLbxMx EPYur7K8UjhyG RERFRHCbosEB 0AVXDjk0EpNWi mOIq93sjHxeh fbWxKWlUCIKz +OG7+BP4HzQJS mI1nzzXzz8th xIYWxYfjL8y9 dvnL12tb14MbN W7fvNLbv9k1e ao49nstcn8TM oBQKe1ZYiSeFR pbFEo/j6dsFf 3yK2ohcHdl5gc OMpUqMBWfWuU aN3zTOZWLmmV PVUT2qRPt9e1r DKwhojKlQFXf VTf3XYlKkCpM 6qOpW2IaWUzN4 CU+6QCnQU1Mw jlXY2eOZS+G5 ASpxbHf2aCGeT oC2Z1SLdGIfQ esxXMR/WvNth5 fVF5UlfoDZSn U325yd5DV0A4 oq+Tfn0lrdYdR ohp1wKbAJojV okrUcjBo/aZL zMkNluWTGDKKw sMOKaSu4RFe7 NOgmmbIUBw4q lqEZVstHqeGh8 yQwzrU7ysLSe zajYplZ7N1FZs xOzHlu4byIG5 R2/GJYCVWUFh VfNRqXEmwOixe GRGjkVs4dYFw LNyvwCdOMW/c PAreE6PyVN0F/ txOFnejwWXP/ zXodW+Q+eUB2 SESek33yjhyQH uHeoffR++J99 fv+Z/+b/30V6n vrnHvkP/F//A FK2dvQ</late xit>
Numerical
Analytical
Zhang Xiangzhou, Steady-State Temperatures in an Anisotropic Strip,  
ASME Journal of Heat Transfer, 112(1), pp. 16-20.
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Ray Casting Method
N =
✓
180 
d 
  1
◆✓
360 
d 
◆
+ 2
<latexit sha 1_base64="EBmq+uoCmapP/ k7QJemWkMsz5wA=">AAACPn icbVC7SgNBFJ31GeMramkzGI SIGHajaBohaGMlEcwDsjHMT maTIbMPZu4KYdkvs/Eb7Cxt LBSxtXSSbGESDwwczjmXO/c 4oeAKTPPVWFhcWl5Zzaxl1z c2t7ZzO7t1FUSSshoNRCCbDl FMcJ/VgINgzVAy4jmCNZzB9 chvPDKpeODfwzBkbY/0fO5y SkBLnVztFl9iWzAXCrYrCY2 tsvkQ25RLmiRx1w4VT04sW/ JeH46mgqfnc8E0dlzq5PJm0R wDzxMrJXmUotrJvdjdgEYe8 4EKolTLMkNox0QCp4IlWTtS LCR0QHqspalPPKba8fj8BB9 qpYvdQOrnAx6rfydi4ik19B yd9Aj01aw3Ev/zWhG45XbM/ TAC5tPJIjcSGAI86hJ3uWQUx FATQiXXf8W0T3Q5oBvP6hKs 2ZPnSb1UtMyidXeWr1yldWT QPjpABWShC1RBN6iKaoiiJ/ SGPtCn8Wy8G1/G9yS6YKQze 2gKxs8v8oCvBw==</latexit ><latexit sha 1_base64="EBmq+uoCmapP/ k7QJemWkMsz5wA=">AAACPn icbVC7SgNBFJ31GeMramkzGI SIGHajaBohaGMlEcwDsjHMT maTIbMPZu4KYdkvs/Eb7Cxt LBSxtXSSbGESDwwczjmXO/c 4oeAKTPPVWFhcWl5Zzaxl1z c2t7ZzO7t1FUSSshoNRCCbDl FMcJ/VgINgzVAy4jmCNZzB9 chvPDKpeODfwzBkbY/0fO5y SkBLnVztFl9iWzAXCrYrCY2 tsvkQ25RLmiRx1w4VT04sW/ JeH46mgqfnc8E0dlzq5PJm0R wDzxMrJXmUotrJvdjdgEYe8 4EKolTLMkNox0QCp4IlWTtS LCR0QHqspalPPKba8fj8BB9 qpYvdQOrnAx6rfydi4ik19B yd9Aj01aw3Ev/zWhG45XbM/ TAC5tPJIjcSGAI86hJ3uWQUx FATQiXXf8W0T3Q5oBvP6hKs 2ZPnSb1UtMyidXeWr1yldWT QPjpABWShC1RBN6iKaoiiJ/ SGPtCn8Wy8G1/G9yS6YKQze 2gKxs8v8oCvBw==</latexit ><latexit sha 1_base64="EBmq+uoCmapP/ k7QJemWkMsz5wA=">AAACPn icbVC7SgNBFJ31GeMramkzGI SIGHajaBohaGMlEcwDsjHMT maTIbMPZu4KYdkvs/Eb7Cxt LBSxtXSSbGESDwwczjmXO/c 4oeAKTPPVWFhcWl5Zzaxl1z c2t7ZzO7t1FUSSshoNRCCbDl FMcJ/VgINgzVAy4jmCNZzB9 chvPDKpeODfwzBkbY/0fO5y SkBLnVztFl9iWzAXCrYrCY2 tsvkQ25RLmiRx1w4VT04sW/ JeH46mgqfnc8E0dlzq5PJm0R wDzxMrJXmUotrJvdjdgEYe8 4EKolTLMkNox0QCp4IlWTtS LCR0QHqspalPPKba8fj8BB9 qpYvdQOrnAx6rfydi4ik19B yd9Aj01aw3Ev/zWhG45XbM/ TAC5tPJIjcSGAI86hJ3uWQUx FATQiXXf8W0T3Q5oBvP6hKs 2ZPnSb1UtMyidXeWr1yldWT QPjpABWShC1RBN6iKaoiiJ/ SGPtCn8Wy8G1/G9yS6YKQze 2gKxs8v8oCvBw==</latexit ><latexit sha 1_base64="EBmq+uoCmapP/ k7QJemWkMsz5wA=">AAACPn icbVC7SgNBFJ31GeMramkzGI SIGHajaBohaGMlEcwDsjHMT maTIbMPZu4KYdkvs/Eb7Cxt LBSxtXSSbGESDwwczjmXO/c 4oeAKTPPVWFhcWl5Zzaxl1z c2t7ZzO7t1FUSSshoNRCCbDl FMcJ/VgINgzVAy4jmCNZzB9 chvPDKpeODfwzBkbY/0fO5y SkBLnVztFl9iWzAXCrYrCY2 tsvkQ25RLmiRx1w4VT04sW/ JeH46mgqfnc8E0dlzq5PJm0R wDzxMrJXmUotrJvdjdgEYe8 4EKolTLMkNox0QCp4IlWTtS LCR0QHqspalPPKba8fj8BB9 qpYvdQOrnAx6rfydi4ik19B yd9Aj01aw3Ev/zWhG45XbM/ TAC5tPJIjcSGAI86hJ3uWQUx FATQiXXf8W0T3Q5oBvP6hKs 2ZPnSb1UtMyidXeWr1yldWT QPjpABWShC1RBN6iKaoiiJ/ SGPtCn8Wy8G1/G9yS6YKQze 2gKxs8v8oCvBw==</latexit >
v = vxi+ vyj + vzk
<latexit s ha1_base64="3ZoI4Lg A/6SwjyP5VDpp/Ick63 U=">AAACM3icbZBLS8N AEMc3Pmt9RT16WSyCIJ REBL0IRS/iqYJ9QBvCZr Np124e7G6KMeQ7efGLe BDEgyJe/Q5u2hxi68Cy f34zw8z8nYhRIQ3jTVt YXFpeWa2sVdc3Nre29Z 3dtghjjkkLhyzkXQcJw mhAWpJKRroRJ8h3GOk4 o6s83xkTLmgY3MkkIpa PBgH1KEZSIVu/6Tshc0 Xiqy8dZ/ACju2HMqMZP FYsKbP7KXsss1Fm6zWjb kwCzguzEDVQRNPWX/pu iGOfBBIzJETPNCJppYh LihnJqv1YkAjhERqQnp IB8omw0snNGTxUxIVey NULJJzQckeKfJGvpip9 JIdiNpfD/3K9WHrnVkq DKJYkwNNBXsygDGFuIH QpJ1iyRAmEOVW7QjxEH GGpbK4qE8zZk+dF+6Ru GnXz9rTWuCzsqIB9cAC OgAnOQANcgyZoAQyewCv 4AJ/as/aufWnf09IFre jZA39C+/kFjEusrA==< /latexit><latexit s ha1_base64="3ZoI4Lg A/6SwjyP5VDpp/Ick63 U=">AAACM3icbZBLS8N AEMc3Pmt9RT16WSyCIJ REBL0IRS/iqYJ9QBvCZr Np124e7G6KMeQ7efGLe BDEgyJe/Q5u2hxi68Cy f34zw8z8nYhRIQ3jTVt YXFpeWa2sVdc3Nre29Z 3dtghjjkkLhyzkXQcJw mhAWpJKRroRJ8h3GOk4 o6s83xkTLmgY3MkkIpa PBgH1KEZSIVu/6Tshc0 Xiqy8dZ/ACju2HMqMZP FYsKbP7KXsss1Fm6zWjb kwCzguzEDVQRNPWX/pu iGOfBBIzJETPNCJppYh LihnJqv1YkAjhERqQnp IB8omw0snNGTxUxIVey NULJJzQckeKfJGvpip9 JIdiNpfD/3K9WHrnVkq DKJYkwNNBXsygDGFuIH QpJ1iyRAmEOVW7QjxEH GGpbK4qE8zZk+dF+6Ru GnXz9rTWuCzsqIB9cAC OgAnOQANcgyZoAQyewCv 4AJ/as/aufWnf09IFre jZA39C+/kFjEusrA==< /latexit><latexit s ha1_base64="3ZoI4Lg A/6SwjyP5VDpp/Ick63 U=">AAACM3icbZBLS8N AEMc3Pmt9RT16WSyCIJ REBL0IRS/iqYJ9QBvCZr Np124e7G6KMeQ7efGLe BDEgyJe/Q5u2hxi68Cy f34zw8z8nYhRIQ3jTVt YXFpeWa2sVdc3Nre29Z 3dtghjjkkLhyzkXQcJw mhAWpJKRroRJ8h3GOk4 o6s83xkTLmgY3MkkIpa PBgH1KEZSIVu/6Tshc0 Xiqy8dZ/ACju2HMqMZP FYsKbP7KXsss1Fm6zWjb kwCzguzEDVQRNPWX/pu iGOfBBIzJETPNCJppYh LihnJqv1YkAjhERqQnp IB8omw0snNGTxUxIVey NULJJzQckeKfJGvpip9 JIdiNpfD/3K9WHrnVkq DKJYkwNNBXsygDGFuIH QpJ1iyRAmEOVW7QjxEH GGpbK4qE8zZk+dF+6Ru GnXz9rTWuCzsqIB9cAC OgAnOQANcgyZoAQyewCv 4AJ/as/aufWnf09IFre jZA39C+/kFjEusrA==< /latexit><latexit s ha1_base64="3ZoI4Lg A/6SwjyP5VDpp/Ick63 U=">AAACM3icbZBLS8N AEMc3Pmt9RT16WSyCIJ REBL0IRS/iqYJ9QBvCZr Np124e7G6KMeQ7efGLe BDEgyJe/Q5u2hxi68Cy f34zw8z8nYhRIQ3jTVt YXFpeWa2sVdc3Nre29Z 3dtghjjkkLhyzkXQcJw mhAWpJKRroRJ8h3GOk4 o6s83xkTLmgY3MkkIpa PBgH1KEZSIVu/6Tshc0 Xiqy8dZ/ACju2HMqMZP FYsKbP7KXsss1Fm6zWjb kwCzguzEDVQRNPWX/pu iGOfBBIzJETPNCJppYh LihnJqv1YkAjhERqQnp IB8omw0snNGTxUxIVey NULJJzQckeKfJGvpip9 JIdiNpfD/3K9WHrnVkq DKJYkwNNBXsygDGFuIH QpJ1iyRAmEOVW7QjxEH GGpbK4qE8zZk+dF+6Ru GnXz9rTWuCzsqIB9cAC OgAnOQANcgyZoAQyewCv 4AJ/as/aufWnf09IFre jZA39C+/kFjEusrA==< /latexit>
✓ 2 [0, 180 )
<latexit s ha1_base64="u18HB34 IDX6lGgB9bowFVui5z +g=">AAACA3icbVBNS8 NAEN3Ur1q/ot70slgEB SmJCPZY9OKxgv2AJJb Ndtsu3WzC7kQooeDFv+ LFgyJe/RPe/Ddu2xy09 cHA470ZZuaFieAaHOf bKiwtr6yuFddLG5tb2z v27l5Tx6mirEFjEat2S DQTXLIGcBCsnShGolC wVji8nvitB6Y0j+UdjB IWRKQveY9TAkbq2Ac+D BgQ7HOJPefMrTr3mU+ 5ouPTjl12Ks4UeJG4OS mjHPWO/eV3Y5pGTAIV RGvPdRIIMqKAU8HGJT/ VLCF0SPrMM1SSiOkgm/ 4wxsdG6eJerExJwFP1 90RGIq1HUWg6IwIDPe9 NxP88L4VeNci4TFJgks 4W9VKBIcaTQHCXK0ZB jAwhVHFzK6YDoggFE1v JhODOv7xImucV16m4tx fl2lUeRxEdoiN0glx0i WroBtVRA1H0iJ7RK3q znqwX6936mLUWrHxmH/ 2B9fkD4OOWYA==</lat exit><latexit s ha1_base64="u18HB34 IDX6lGgB9bowFVui5z +g=">AAACA3icbVBNS8 NAEN3Ur1q/ot70slgEB SmJCPZY9OKxgv2AJJb Ndtsu3WzC7kQooeDFv+ LFgyJe/RPe/Ddu2xy09 cHA470ZZuaFieAaHOf bKiwtr6yuFddLG5tb2z v27l5Tx6mirEFjEat2S DQTXLIGcBCsnShGolC wVji8nvitB6Y0j+UdjB IWRKQveY9TAkbq2Ac+D BgQ7HOJPefMrTr3mU+ 5ouPTjl12Ks4UeJG4OS mjHPWO/eV3Y5pGTAIV RGvPdRIIMqKAU8HGJT/ VLCF0SPrMM1SSiOkgm/ 4wxsdG6eJerExJwFP1 90RGIq1HUWg6IwIDPe9 NxP88L4VeNci4TFJgks 4W9VKBIcaTQHCXK0ZB jAwhVHFzK6YDoggFE1v JhODOv7xImucV16m4tx fl2lUeRxEdoiN0glx0i WroBtVRA1H0iJ7RK3q znqwX6936mLUWrHxmH/ 2B9fkD4OOWYA==</lat exit><latexit s ha1_base64="u18HB34 IDX6lGgB9bowFVui5z +g=">AAACA3icbVBNS8 NAEN3Ur1q/ot70slgEB SmJCPZY9OKxgv2AJJb Ndtsu3WzC7kQooeDFv+ LFgyJe/RPe/Ddu2xy09 cHA470ZZuaFieAaHOf bKiwtr6yuFddLG5tb2z v27l5Tx6mirEFjEat2S DQTXLIGcBCsnShGolC wVji8nvitB6Y0j+UdjB IWRKQveY9TAkbq2Ac+D BgQ7HOJPefMrTr3mU+ 5ouPTjl12Ks4UeJG4OS mjHPWO/eV3Y5pGTAIV RGvPdRIIMqKAU8HGJT/ VLCF0SPrMM1SSiOkgm/ 4wxsdG6eJerExJwFP1 90RGIq1HUWg6IwIDPe9 NxP88L4VeNci4TFJgks 4W9VKBIcaTQHCXK0ZB jAwhVHFzK6YDoggFE1v JhODOv7xImucV16m4tx fl2lUeRxEdoiN0glx0i WroBtVRA1H0iJ7RK3q znqwX6936mLUWrHxmH/ 2B9fkD4OOWYA==</lat exit><latexit s ha1_base64="u18HB34 IDX6lGgB9bowFVui5z +g=">AAACA3icbVBNS8 NAEN3Ur1q/ot70slgEB SmJCPZY9OKxgv2AJJb Ndtsu3WzC7kQooeDFv+ LFgyJe/RPe/Ddu2xy09 cHA470ZZuaFieAaHOf bKiwtr6yuFddLG5tb2z v27l5Tx6mirEFjEat2S DQTXLIGcBCsnShGolC wVji8nvitB6Y0j+UdjB IWRKQveY9TAkbq2Ac+D BgQ7HOJPefMrTr3mU+ 5ouPTjl12Ks4UeJG4OS mjHPWO/eV3Y5pGTAIV RGvPdRIIMqKAU8HGJT/ VLCF0SPrMM1SSiOkgm/ 4wxsdG6eJerExJwFP1 90RGIq1HUWg6IwIDPe9 NxP88L4VeNci4TFJgks 4W9VKBIcaTQHCXK0ZB jAwhVHFzK6YDoggFE1v JhODOv7xImucV16m4tx fl2lUeRxEdoiN0glx0i WroBtVRA1H0iJ7RK3q znqwX6936mLUWrHxmH/ 2B9fkD4OOWYA==</lat exit>
  2 [0, 360 )
<latexit sha1_base6 4="3CkWVDhsi+JJcUtlFYGJvMPX6mo=">AAACA HicbVDLSsNAFJ3UV62vqAsXbgaLoCBloqIui2 5cVrAPSGKZTCft0MkkzEyEErLxV9y4UMStn+H Ov3HaZqGtBy4czrmXe+8JEs6URujbKi0sLi2vl Fcra+sbm1v29k5LxakktEliHstOgBXlTNCmZp rTTiIpjgJO28HwZuy3H6lULBb3epRQP8J9wUJ GsDZS197zkgGDHhMuOjm7QA+ZR5gk+XHXrqIa mgDOE6cgVVCg0bW/vF5M0ogKTThWynVQov0MS8 0Ip3nFSxVNMBniPnUNFTiiys8mD+Tw0Cg9GMb SlNBwov6eyHCk1CgKTGeE9UDNemPxP89NdXjl Z0wkqaaCTBeFKYc6huM0YI9JSjQfGYKJZOZWSA ZYYqJNZhUTgjP78jxpndYcVHPuzqv16yKOMtg HB+AIOOAS1MEtaIAmICAHz+AVvFlP1ov1bn1MW 0tWMbML/sD6/AHktpVN</latexit><latexit sha1_base6 4="3CkWVDhsi+JJcUtlFYGJvMPX6mo=">AAACA HicbVDLSsNAFJ3UV62vqAsXbgaLoCBloqIui2 5cVrAPSGKZTCft0MkkzEyEErLxV9y4UMStn+H Ov3HaZqGtBy4czrmXe+8JEs6URujbKi0sLi2vl Fcra+sbm1v29k5LxakktEliHstOgBXlTNCmZp rTTiIpjgJO28HwZuy3H6lULBb3epRQP8J9wUJ GsDZS197zkgGDHhMuOjm7QA+ZR5gk+XHXrqIa mgDOE6cgVVCg0bW/vF5M0ogKTThWynVQov0MS8 0Ip3nFSxVNMBniPnUNFTiiys8mD+Tw0Cg9GMb SlNBwov6eyHCk1CgKTGeE9UDNemPxP89NdXjl Z0wkqaaCTBeFKYc6huM0YI9JSjQfGYKJZOZWSA ZYYqJNZhUTgjP78jxpndYcVHPuzqv16yKOMtg HB+AIOOAS1MEtaIAmICAHz+AVvFlP1ov1bn1MW 0tWMbML/sD6/AHktpVN</latexit><latexit sha1_base6 4="3CkWVDhsi+JJcUtlFYGJvMPX6mo=">AAACA HicbVDLSsNAFJ3UV62vqAsXbgaLoCBloqIui2 5cVrAPSGKZTCft0MkkzEyEErLxV9y4UMStn+H Ov3HaZqGtBy4czrmXe+8JEs6URujbKi0sLi2vl Fcra+sbm1v29k5LxakktEliHstOgBXlTNCmZp rTTiIpjgJO28HwZuy3H6lULBb3epRQP8J9wUJ GsDZS197zkgGDHhMuOjm7QA+ZR5gk+XHXrqIa mgDOE6cgVVCg0bW/vF5M0ogKTThWynVQov0MS8 0Ip3nFSxVNMBniPnUNFTiiys8mD+Tw0Cg9GMb SlNBwov6eyHCk1CgKTGeE9UDNemPxP89NdXjl Z0wkqaaCTBeFKYc6huM0YI9JSjQfGYKJZOZWSA ZYYqJNZhUTgjP78jxpndYcVHPuzqv16yKOMtg HB+AIOOAS1MEtaIAmICAHz+AVvFlP1ov1bn1MW 0tWMbML/sD6/AHktpVN</latexit><latexit sha1_base6 4="3CkWVDhsi+JJcUtlFYGJvMPX6mo=">AAACA HicbVDLSsNAFJ3UV62vqAsXbgaLoCBloqIui2 5cVrAPSGKZTCft0MkkzEyEErLxV9y4UMStn+H Ov3HaZqGtBy4czrmXe+8JEs6URujbKi0sLi2vl Fcra+sbm1v29k5LxakktEliHstOgBXlTNCmZp rTTiIpjgJO28HwZuy3H6lULBb3epRQP8J9wUJ GsDZS197zkgGDHhMuOjm7QA+ZR5gk+XHXrqIa mgDOE6cgVVCg0bW/vF5M0ogKTThWynVQov0MS8 0Ip3nFSxVNMBniPnUNFTiiys8mD+Tw0Cg9GMb SlNBwov6eyHCk1CgKTGeE9UDNemPxP89NdXjl Z0wkqaaCTBeFKYc6huM0YI9JSjQfGYKJZOZWSA ZYYqJNZhUTgjP78jxpndYcVHPuzqv16yKOMtg HB+AIOOAS1MEtaIAmICAHz+AVvFlP1ov1bn1MW 0tWMbML/sD6/AHktpVN</latexit>
Conductivity Tensor Rotation
v = vxi+ vyj + vzk
<latexit sha1_base64="3ZoI4LgA/6Swjy P5VDpp/Ick63U=">AAACM3icbZBLS8NAEMc3Pmt9RT16WSyCIJREBL0IRS/iqYJ9QBvCZrN p124e7G6KMeQ7efGLeBDEgyJe/Q5u2hxi68Cyf34zw8z8nYhRIQ3jTVtYXFpeWa2sVdc3Nr e29Z3dtghjjkkLhyzkXQcJwmhAWpJKRroRJ8h3GOk4o6s83xkTLmgY3MkkIpaPBgH1KEZSI Vu/6Tshc0Xiqy8dZ/ACju2HMqMZPFYsKbP7KXsss1Fm6zWjbkwCzguzEDVQRNPWX/puiGOf BBIzJETPNCJppYhLihnJqv1YkAjhERqQnpIB8omw0snNGTxUxIVeyNULJJzQckeKfJGvpip 9JIdiNpfD/3K9WHrnVkqDKJYkwNNBXsygDGFuIHQpJ1iyRAmEOVW7QjxEHGGpbK4qE8zZk+ dF+6RuGnXz9rTWuCzsqIB9cACOgAnOQANcgyZoAQyewCv4AJ/as/aufWnf09IFrejZA39C+ /kFjEusrA==</latexit><latexit sha1_base64="3ZoI4LgA/6Swjy P5VDpp/Ick63U=">AAACM3icbZBLS8NAEMc3Pmt9RT16WSyCIJREBL0IRS/iqYJ9QBvCZrN p124e7G6KMeQ7efGLeBDEgyJe/Q5u2hxi68Cyf34zw8z8nYhRIQ3jTVtYXFpeWa2sVdc3Nr e29Z3dtghjjkkLhyzkXQcJwmhAWpJKRroRJ8h3GOk4o6s83xkTLmgY3MkkIpaPBgH1KEZSI Vu/6Tshc0Xiqy8dZ/ACju2HMqMZPFYsKbP7KXsss1Fm6zWjbkwCzguzEDVQRNPWX/puiGOf BBIzJETPNCJppYhLihnJqv1YkAjhERqQnpIB8omw0snNGTxUxIVeyNULJJzQckeKfJGvpip 9JIdiNpfD/3K9WHrnVkqDKJYkwNNBXsygDGFuIHQpJ1iyRAmEOVW7QjxEHGGpbK4qE8zZk+ dF+6RuGnXz9rTWuCzsqIB9cACOgAnOQANcgyZoAQyewCv4AJ/as/aufWnf09IFrejZA39C+ /kFjEusrA==</latexit><latexit sha1_base64="3ZoI4LgA/6Swjy P5VDpp/Ick63U=">AAACM3icbZBLS8NAEMc3Pmt9RT16WSyCIJREBL0IRS/iqYJ9QBvCZrN p124e7G6KMeQ7efGLeBDEgyJe/Q5u2hxi68Cyf34zw8z8nYhRIQ3jTVtYXFpeWa2sVdc3Nr e29Z3dtghjjkkLhyzkXQcJwmhAWpJKRroRJ8h3GOk4o6s83xkTLmgY3MkkIpaPBgH1KEZSI Vu/6Tshc0Xiqy8dZ/ACju2HMqMZPFYsKbP7KXsss1Fm6zWjbkwCzguzEDVQRNPWX/puiGOf BBIzJETPNCJppYhLihnJqv1YkAjhERqQnpIB8omw0snNGTxUxIVeyNULJJzQckeKfJGvpip 9JIdiNpfD/3K9WHrnVkqDKJYkwNNBXsygDGFuIHQpJ1iyRAmEOVW7QjxEHGGpbK4qE8zZk+ dF+6RuGnXz9rTWuCzsqIB9cACOgAnOQANcgyZoAQyewCv4AJ/as/aufWnf09IFrejZA39C+ /kFjEusrA==</latexit><latexit sha1_base64="3ZoI4LgA/6Swjy P5VDpp/Ick63U=">AAACM3icbZBLS8NAEMc3Pmt9RT16WSyCIJREBL0IRS/iqYJ9QBvCZrN p124e7G6KMeQ7efGLeBDEgyJe/Q5u2hxi68Cyf34zw8z8nYhRIQ3jTVtYXFpeWa2sVdc3Nr e29Z3dtghjjkkLhyzkXQcJwmhAWpJKRroRJ8h3GOk4o6s83xkTLmgY3MkkIpaPBgH1KEZSI Vu/6Tshc0Xiqy8dZ/ACju2HMqMZPFYsKbP7KXsss1Fm6zWjbkwCzguzEDVQRNPWX/puiGOf BBIzJETPNCJppYhLihnJqv1YkAjhERqQnpIB8omw0snNGTxUxIVeyNULJJzQckeKfJGvpip 9JIdiNpfD/3K9WHrnVkqDKJYkwNNBXsygDGFuIHQpJ1iyRAmEOVW7QjxEHGGpbK4qE8zZk+ dF+6RuGnXz9rTWuCzsqIB9cACOgAnOQANcgyZoAQyewCv4AJ/as/aufWnf09IFrejZA39C+ /kFjEusrA==</latexit>
k00 =
24kLong. 0 00 kTrans. 0
0 0 kTrans.
35
<latexit sha1_base64="613wfRW+Dlrdf+9rD5u2Jsrz6 zs=">AAACY3icbVHLSsQwFE3ru77qYydCcPCxGloRdCOIbly4GMFRYToOaXpnDJMmJUnFscxPunPnxv8w7RTxdeGSk3Pu vUlO4owzbYLgzXGnpmdm5+YXvMWl5ZVVf239VstcUWhTyaW6j4kGzgS0DTMc7jMFJI053MXDi1K/ewKlmRQ3ZpRBNyUDw fqMEmOpnv8SxZInepTapRiO9/fxqRfFMGCiiFNiFHsee9jG8KG4kmLQHOM9HFQZRZVQbqx4o4jQtfpN+al6EYjka27Pbw TNoAr8F4Q1aKA6Wj3/NUokzVMQhnKidScMMtMtiDKMcrDTcw0ZoUMygI6FgqSgu0Xl0RjvWibBfalsCoMr9ntHQVJd2mA r7f0e9W+tJP/TOrnpn3QLJrLcgKCTg/o5x0bi0nCcMAXU8JEFhCpm74rpI1GEGvstnjUh/P3kv+D2sBkGzfD6qHF2Xtsx j7bQDjpAITpGZ+gStVAbUfTuzDqrju98uIvuurs5KXWdumcD/Qh3+xMZxa88</latexit><latexit sha1_base64="613wfRW+Dlrdf+9rD5u2Jsrz6 zs=">AAACY3icbVHLSsQwFE3ru77qYydCcPCxGloRdCOIbly4GMFRYToOaXpnDJMmJUnFscxPunPnxv8w7RTxdeGSk3Pu vUlO4owzbYLgzXGnpmdm5+YXvMWl5ZVVf239VstcUWhTyaW6j4kGzgS0DTMc7jMFJI053MXDi1K/ewKlmRQ3ZpRBNyUDw fqMEmOpnv8SxZInepTapRiO9/fxqRfFMGCiiFNiFHsee9jG8KG4kmLQHOM9HFQZRZVQbqx4o4jQtfpN+al6EYjka27Pbw TNoAr8F4Q1aKA6Wj3/NUokzVMQhnKidScMMtMtiDKMcrDTcw0ZoUMygI6FgqSgu0Xl0RjvWibBfalsCoMr9ntHQVJd2mA r7f0e9W+tJP/TOrnpn3QLJrLcgKCTg/o5x0bi0nCcMAXU8JEFhCpm74rpI1GEGvstnjUh/P3kv+D2sBkGzfD6qHF2Xtsx j7bQDjpAITpGZ+gStVAbUfTuzDqrju98uIvuurs5KXWdumcD/Qh3+xMZxa88</latexit><latexit sha1_base64="613wfRW+Dlrdf+9rD5u2Jsrz6 zs=">AAACY3icbVHLSsQwFE3ru77qYydCcPCxGloRdCOIbly4GMFRYToOaXpnDJMmJUnFscxPunPnxv8w7RTxdeGSk3Pu vUlO4owzbYLgzXGnpmdm5+YXvMWl5ZVVf239VstcUWhTyaW6j4kGzgS0DTMc7jMFJI053MXDi1K/ewKlmRQ3ZpRBNyUDw fqMEmOpnv8SxZInepTapRiO9/fxqRfFMGCiiFNiFHsee9jG8KG4kmLQHOM9HFQZRZVQbqx4o4jQtfpN+al6EYjka27Pbw TNoAr8F4Q1aKA6Wj3/NUokzVMQhnKidScMMtMtiDKMcrDTcw0ZoUMygI6FgqSgu0Xl0RjvWibBfalsCoMr9ntHQVJd2mA r7f0e9W+tJP/TOrnpn3QLJrLcgKCTg/o5x0bi0nCcMAXU8JEFhCpm74rpI1GEGvstnjUh/P3kv+D2sBkGzfD6qHF2Xtsx j7bQDjpAITpGZ+gStVAbUfTuzDqrju98uIvuurs5KXWdumcD/Qh3+xMZxa88</latexit><latexit sha1_base64="613wfRW+Dlrdf+9rD5u2Jsrz6 zs=">AAACY3icbVHLSsQwFE3ru77qYydCcPCxGloRdCOIbly4GMFRYToOaXpnDJMmJUnFscxPunPnxv8w7RTxdeGSk3Pu vUlO4owzbYLgzXGnpmdm5+YXvMWl5ZVVf239VstcUWhTyaW6j4kGzgS0DTMc7jMFJI053MXDi1K/ewKlmRQ3ZpRBNyUDw fqMEmOpnv8SxZInepTapRiO9/fxqRfFMGCiiFNiFHsee9jG8KG4kmLQHOM9HFQZRZVQbqx4o4jQtfpN+al6EYjka27Pbw TNoAr8F4Q1aKA6Wj3/NUokzVMQhnKidScMMtMtiDKMcrDTcw0ZoUMygI6FgqSgu0Xl0RjvWibBfalsCoMr9ntHQVJd2mA r7f0e9W+tJP/TOrnpn3QLJrLcgKCTg/o5x0bi0nCcMAXU8JEFhCpm74rpI1GEGvstnjUh/P3kv+D2sBkGzfD6qHF2Xtsx j7bQDjpAITpGZ+gStVAbUfTuzDqrju98uIvuurs5KXWdumcD/Qh3+xMZxa88</latexit>
R =
24cos ✓ 0   sin ✓0 1 0
sin ✓ 0 cos ✓
3524 cos  sin  0  sin  cos  0
0 0 1
35
<latexit sha1_base64="Ataz/+A6KalsjdqCcq6Zy HDrB+4=">AAAC6HicdVJNb9QwEHVCoSV8dIEjF6srEJeukqoSXJAquHAsqNtWWq9WjjO7a+rYkT2pWEX7C7hw ACGu/CRu/Bpwsmm7aWEkKy9v3vOMPU4LJR3G8e8gvLVx+87m1t3o3v0HD7d7jx4fO1NaAUNhlLGnKXegpIYh SlRwWljgeargJD17W+dPzsE6afQRLgoY53ym5VQKjp6a9P6w1KjMLXL/qT4s6WsasRRmUldpztHKT8uI+mDCu IrhHJAv6XMa+7XLnFddcIw1ujqRNIKW6IhWxvW9IgY6uyr1/9LFXNb+1Xbtz2WR3Q7dMcTrnTXddUtOev14ED dBb4KkBX3SxuGk94tlRpQ5aBSKOzdK4gLHFbcohQJ/hNJBwcUZn8HIQ81zcOOqGdSSPvNMRqfG+qWRNuy6o+K 5q2fhlb6/ubueq8l/5UYlTl+NK6mLEkGLVaFpqSgaWk+dZtKCQLXwgAsrfa9UzLnlAv3biPwlJNePfBMc7w2 SeJC83+8fvGmvY4s8JTvkBUnIS3JA3pFDMiQigOBz8DX4Fn4Mv4Tfwx8raRi0niekE+HPv6Uy3og=</latexi t><latexit sha1_base64="Ataz/+A6KalsjdqCcq6Zy HDrB+4=">AAAC6HicdVJNb9QwEHVCoSV8dIEjF6srEJeukqoSXJAquHAsqNtWWq9WjjO7a+rYkT2pWEX7C7hw ACGu/CRu/Bpwsmm7aWEkKy9v3vOMPU4LJR3G8e8gvLVx+87m1t3o3v0HD7d7jx4fO1NaAUNhlLGnKXegpIYh SlRwWljgeargJD17W+dPzsE6afQRLgoY53ym5VQKjp6a9P6w1KjMLXL/qT4s6WsasRRmUldpztHKT8uI+mDCu IrhHJAv6XMa+7XLnFddcIw1ujqRNIKW6IhWxvW9IgY6uyr1/9LFXNb+1Xbtz2WR3Q7dMcTrnTXddUtOev14ED dBb4KkBX3SxuGk94tlRpQ5aBSKOzdK4gLHFbcohQJ/hNJBwcUZn8HIQ81zcOOqGdSSPvNMRqfG+qWRNuy6o+K 5q2fhlb6/ubueq8l/5UYlTl+NK6mLEkGLVaFpqSgaWk+dZtKCQLXwgAsrfa9UzLnlAv3biPwlJNePfBMc7w2 SeJC83+8fvGmvY4s8JTvkBUnIS3JA3pFDMiQigOBz8DX4Fn4Mv4Tfwx8raRi0niekE+HPv6Uy3og=</latexi t><latexit sha1_base64="Ataz/+A6KalsjdqCcq6Zy HDrB+4=">AAAC6HicdVJNb9QwEHVCoSV8dIEjF6srEJeukqoSXJAquHAsqNtWWq9WjjO7a+rYkT2pWEX7C7hw ACGu/CRu/Bpwsmm7aWEkKy9v3vOMPU4LJR3G8e8gvLVx+87m1t3o3v0HD7d7jx4fO1NaAUNhlLGnKXegpIYh SlRwWljgeargJD17W+dPzsE6afQRLgoY53ym5VQKjp6a9P6w1KjMLXL/qT4s6WsasRRmUldpztHKT8uI+mDCu IrhHJAv6XMa+7XLnFddcIw1ujqRNIKW6IhWxvW9IgY6uyr1/9LFXNb+1Xbtz2WR3Q7dMcTrnTXddUtOev14ED dBb4KkBX3SxuGk94tlRpQ5aBSKOzdK4gLHFbcohQJ/hNJBwcUZn8HIQ81zcOOqGdSSPvNMRqfG+qWRNuy6o+K 5q2fhlb6/ubueq8l/5UYlTl+NK6mLEkGLVaFpqSgaWk+dZtKCQLXwgAsrfa9UzLnlAv3biPwlJNePfBMc7w2 SeJC83+8fvGmvY4s8JTvkBUnIS3JA3pFDMiQigOBz8DX4Fn4Mv4Tfwx8raRi0niekE+HPv6Uy3og=</latexi t><latexit sha1_base64="Ataz/+A6KalsjdqCcq6Zy HDrB+4=">AAAC6HicdVJNb9QwEHVCoSV8dIEjF6srEJeukqoSXJAquHAsqNtWWq9WjjO7a+rYkT2pWEX7C7hw ACGu/CRu/Bpwsmm7aWEkKy9v3vOMPU4LJR3G8e8gvLVx+87m1t3o3v0HD7d7jx4fO1NaAUNhlLGnKXegpIYh SlRwWljgeargJD17W+dPzsE6afQRLgoY53ym5VQKjp6a9P6w1KjMLXL/qT4s6WsasRRmUldpztHKT8uI+mDCu IrhHJAv6XMa+7XLnFddcIw1ujqRNIKW6IhWxvW9IgY6uyr1/9LFXNb+1Xbtz2WR3Q7dMcTrnTXddUtOev14ED dBb4KkBX3SxuGk94tlRpQ5aBSKOzdK4gLHFbcohQJ/hNJBwcUZn8HIQ81zcOOqGdSSPvNMRqfG+qWRNuy6o+K 5q2fhlb6/ubueq8l/5UYlTl+NK6mLEkGLVaFpqSgaWk+dZtKCQLXwgAsrfa9UzLnlAv3biPwlJNePfBMc7w2 SeJC83+8fvGmvY4s8JTvkBUnIS3JA3pFDMiQigOBz8DX4Fn4Mv4Tfwx8raRi0niekE+HPv6Uy3og=</latexi t>
✓ = arcsin vz
<latexit sha1_base64="3FjJIxoRXMvXFxiPk cf5zWs6Rhk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoBeh6MVjBfsBbQib7aZdutmE3Uk hhvpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFultfWNza3ydmVnd2//wD48aus4VZS1aCx i1Q2IZoJL1gIOgnUTxUgUCNYJxrczvzNhSvNYPkCWMC8iQ8lDTgkYyberfRgxINd9oqjmMp/4j1Pf rjl1Zw68StyC1FCBpm9/9QcxTSMmgQqidc91EvByooBTwaaVfqpZQuiYDFnPUEkipr18fvwUnxpl gMNYmZKA5+rviZxEWmdRYDojAiO97M3E/7xeCuGVl3OZpMAkXSwKU4EhxrMk8IArRkFkhhCquLkV 0xFRhILJq2JCcJdfXiXt87rr1N37i1rjpoijjI7RCTpDLrpEDXSHmqiFKMrQM3pFb9aT9WK9Wx+L1 pJVzFTRH1ifP2DElTs=</latexit><latexit sha1_base64="3FjJIxoRXMvXFxiPk cf5zWs6Rhk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoBeh6MVjBfsBbQib7aZdutmE3Uk hhvpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFultfWNza3ydmVnd2//wD48aus4VZS1aCx i1Q2IZoJL1gIOgnUTxUgUCNYJxrczvzNhSvNYPkCWMC8iQ8lDTgkYyberfRgxINd9oqjmMp/4j1Pf rjl1Zw68StyC1FCBpm9/9QcxTSMmgQqidc91EvByooBTwaaVfqpZQuiYDFnPUEkipr18fvwUnxpl gMNYmZKA5+rviZxEWmdRYDojAiO97M3E/7xeCuGVl3OZpMAkXSwKU4EhxrMk8IArRkFkhhCquLkV 0xFRhILJq2JCcJdfXiXt87rr1N37i1rjpoijjI7RCTpDLrpEDXSHmqiFKMrQM3pFb9aT9WK9Wx+L1 pJVzFTRH1ifP2DElTs=</latexit><latexit sha1_base64="3FjJIxoRXMvXFxiPk cf5zWs6Rhk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoBeh6MVjBfsBbQib7aZdutmE3Uk hhvpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFultfWNza3ydmVnd2//wD48aus4VZS1aCx i1Q2IZoJL1gIOgnUTxUgUCNYJxrczvzNhSvNYPkCWMC8iQ8lDTgkYyberfRgxINd9oqjmMp/4j1Pf rjl1Zw68StyC1FCBpm9/9QcxTSMmgQqidc91EvByooBTwaaVfqpZQuiYDFnPUEkipr18fvwUnxpl gMNYmZKA5+rviZxEWmdRYDojAiO97M3E/7xeCuGVl3OZpMAkXSwKU4EhxrMk8IArRkFkhhCquLkV 0xFRhILJq2JCcJdfXiXt87rr1N37i1rjpoijjI7RCTpDLrpEDXSHmqiFKMrQM3pFb9aT9WK9Wx+L1 pJVzFTRH1ifP2DElTs=</latexit><latexit sha1_base64="3FjJIxoRXMvXFxiPk cf5zWs6Rhk=">AAAB/HicbVBNS8NAEN3Ur1q/oj16WSyCp5KIoBeh6MVjBfsBbQib7aZdutmE3Uk hhvpXvHhQxKs/xJv/xm2bg7Y+GHi8N8PMvCARXIPjfFultfWNza3ydmVnd2//wD48aus4VZS1aCx i1Q2IZoJL1gIOgnUTxUgUCNYJxrczvzNhSvNYPkCWMC8iQ8lDTgkYyberfRgxINd9oqjmMp/4j1Pf rjl1Zw68StyC1FCBpm9/9QcxTSMmgQqidc91EvByooBTwaaVfqpZQuiYDFnPUEkipr18fvwUnxpl gMNYmZKA5+rviZxEWmdRYDojAiO97M3E/7xeCuGVl3OZpMAkXSwKU4EhxrMk8IArRkFkhhCquLkV 0xFRhILJq2JCcJdfXiXt87rr1N37i1rjpoijjI7RCTpDLrpEDXSHmqiFKMrQM3pFb9aT9WK9Wx+L1 pJVzFTRH1ifP2DElTs=</latexit>
  = arctan
vy
vx
<latexit sha1_base64="frkO6zLYXsshbvDEHQR4g7TMh/k=">AAACBnicbVDLSsNAFJ34rPUVdS lCsAiuSiKCboSiG5cV7AOaEG6mk3boZBJmJsUQsnLjr7hxoYhbv8Gdf+O0zUJbD9zL4Zx7mbknSBiVyra/jaXlldW19cpGdXNre2fX3NtvyzgVmLRwzGLRDUASRjlpKaoY6SaCQBQw0glGNxO/MyZC0pjfq ywhXgQDTkOKQWnJN4/cZEivXBBYAc/dUADOx35W6PZQFL5Zs+v2FNYicUpSQyWavvnl9mOcRoQrzEDKnmMnystBKIoZKapuKkkCeAQD0tOUQ0Skl0/PKKwTrfStMBa6uLKm6u+NHCIpsyjQkxGooZz3JuJ/X i9V4aWXU56kinA8eyhMmaVia5KJ1aeCYMUyTQALqv9q4SHoKJROrqpDcOZPXiTts7pj152781rjuoyjgg7RMTpFDrpADXSLmqiFMHpEz+gVvRlPxovxbnzMRpeMcucA/YHx+QPJq5n3</latexit><latexit sha1_base64="frkO6zLYXsshbvDEHQR4g7TMh/k=">AAACBnicbVDLSsNAFJ34rPUVdS lCsAiuSiKCboSiG5cV7AOaEG6mk3boZBJmJsUQsnLjr7hxoYhbv8Gdf+O0zUJbD9zL4Zx7mbknSBiVyra/jaXlldW19cpGdXNre2fX3NtvyzgVmLRwzGLRDUASRjlpKaoY6SaCQBQw0glGNxO/MyZC0pjfq ywhXgQDTkOKQWnJN4/cZEivXBBYAc/dUADOx35W6PZQFL5Zs+v2FNYicUpSQyWavvnl9mOcRoQrzEDKnmMnystBKIoZKapuKkkCeAQD0tOUQ0Skl0/PKKwTrfStMBa6uLKm6u+NHCIpsyjQkxGooZz3JuJ/X i9V4aWXU56kinA8eyhMmaVia5KJ1aeCYMUyTQALqv9q4SHoKJROrqpDcOZPXiTts7pj152781rjuoyjgg7RMTpFDrpADXSLmqiFMHpEz+gVvRlPxovxbnzMRpeMcucA/YHx+QPJq5n3</latexit><latexit sha1_base64="frkO6zLYXsshbvDEHQR4g7TMh/k=">AAACBnicbVDLSsNAFJ34rPUVdS lCsAiuSiKCboSiG5cV7AOaEG6mk3boZBJmJsUQsnLjr7hxoYhbv8Gdf+O0zUJbD9zL4Zx7mbknSBiVyra/jaXlldW19cpGdXNre2fX3NtvyzgVmLRwzGLRDUASRjlpKaoY6SaCQBQw0glGNxO/MyZC0pjfq ywhXgQDTkOKQWnJN4/cZEivXBBYAc/dUADOx35W6PZQFL5Zs+v2FNYicUpSQyWavvnl9mOcRoQrzEDKnmMnystBKIoZKapuKkkCeAQD0tOUQ0Skl0/PKKwTrfStMBa6uLKm6u+NHCIpsyjQkxGooZz3JuJ/X i9V4aWXU56kinA8eyhMmaVia5KJ1aeCYMUyTQALqv9q4SHoKJROrqpDcOZPXiTts7pj152781rjuoyjgg7RMTpFDrpADXSLmqiFMHpEz+gVvRlPxovxbnzMRpeMcucA/YHx+QPJq5n3</latexit><latexit sha1_base64="frkO6zLYXsshbvDEHQR4g7TMh/k=">AAACBnicbVDLSsNAFJ34rPUVdS lCsAiuSiKCboSiG5cV7AOaEG6mk3boZBJmJsUQsnLjr7hxoYhbv8Gdf+O0zUJbD9zL4Zx7mbknSBiVyra/jaXlldW19cpGdXNre2fX3NtvyzgVmLRwzGLRDUASRjlpKaoY6SaCQBQw0glGNxO/MyZC0pjfq ywhXgQDTkOKQWnJN4/cZEivXBBYAc/dUADOx35W6PZQFL5Zs+v2FNYicUpSQyWavvnl9mOcRoQrzEDKnmMnystBKIoZKapuKkkCeAQD0tOUQ0Skl0/PKKwTrfStMBa6uLKm6u+NHCIpsyjQkxGooZz3JuJ/X i9V4aWXU56kinA8eyhMmaVia5KJ1aeCYMUyTQALqv9q4SHoKJROrqpDcOZPXiTts7pj152781rjuoyjgg7RMTpFDrpADXSLmqiFMHpEz+gVvRlPxovxbnzMRpeMcucA/YHx+QPJq5n3</latexit>
q =
⇥
R 1k00R
⇤| {z }
k
rT
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Radiation Model
• Marching Cubes for surface triangulation
• The total heat flux is computed by iteratively 
solving the sparse coupled linear system:
• View Factors are determined by projecting 
rays from each surface as:
Fij =
1
Ai
Z
Ai
Z
Aj
|nˆi · rˆij ||nˆj · rˆij |
|~rij |2 dAjdAi
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Ti:   Temperature of surface i!i:   Emissivity of surface i
Fij:  View Factor, fraction of radiation
from surface j reaching surface i)
Heat Transfer Calculation
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